Endogenous and exogenous fibroblast growth factor 2 support survival of chick retinal neurons by control of neuronal neuronal bcl-x(L) and bcl-2 expression through a fibroblast berowth factor receptor 1- and ERK-dependent pathway.
Fibroblast growth factor (FGF) 2 is a survival factor for various cell types, including retinal neurons. However, little is understood about the molecular bases of the neuroprotective role of FGF2 in the retina. In this report, FGF2 survival activity was studied in chick retinal neurons subjected to apoptosis by serum deprivation. Exogenous FGF2 supported neuronal survival after serum deprivation and increased neuronal bcl-x(L) and bcl-2 expression, through binding to its receptor R1 (FGF-R1), and subsequent extracellular signal-regulated kinase (ERK) activation. Endogenous FGF2 was transiently overexpressed after serum deprivation. Its down-regulation by antisense oligonucleotides and blockade of its signaling pathway (binding to FGF-R1, tyrosine phosphorylation, and ERK inhibition) decreased bcl-x(L) and bcl-2 levels and and enhanced apoptosis, suggesting that endogenous FGF2 supported neuronal survival through a pathway similar to that of exogenous FGF2. This pathway may serve to up-regulate, or maintain, bcl-x(L) and bcl-2 levels that normally decrease during the onset of apoptosis. Indeed, long-term ERK activation and high bcl-x(L) levels are necessary for the survival activity of both exogenous and endogenous FGF2. Because FGF2 is upregulated following retinal injury in vivo, we suggest that an injury-stimulated autocrine/paracrine FGF2 loop may serve to maintain high levels of survival proteins, such as Bcl-x(L), through ERK activation in retinal neurons.